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Abstract 
This study aims to use the propensity score matching technique to evaluate the tutoring effect in student’s school 
performance model which is derived from the educational production function (EPF). The study found that students who 
obtain tutoring has significantly different grade from those who do not. Moreover, the technique using in the study can 
reduce the bias estimation problem which is more suitable than non-matching method.   
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1. Introduction 
During recent years, private supplementary tutoring schools have grown and became interesting 
phenomenon for Thai education system. The evidence from Sinlarat (2002) and Office of Private Education 
Commission (OPEC) in Thailand shows the higher number of private supplementary tutoring school and 
tutored students, from 177 schools and 28,562 students in year of education 1985 to 337 schools and 229,249 
students in year of education 2010. The private tutoring school business also has the flourish benefit which is 
around 300 million Baht for each semester in downtown of Bangkok but this consumes large resource. 
Moreover, parents have to oblique higher educational expenditure for their children and students have less 
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time spending with family or doing other useful activities to create their skill. Since individual decides to 
invest in higher education based on their return to schooling which will lead them the higher human capital 
accumulation then higher income (Uruyos and Teeraumpon; 2005), the competition of getting into the 
university becomes more severe. Besides, the school quality is difference (Sinlarat; 2002, and Suthus; 2010), 
so the demand for tutoring in Thailand is increasing. Moreover, the high demand also ensures the inequality in 
Thai education system and poor attitude, focusing on passing the examination, of most students toward 
learning. Despite the concerning of policymaker, Thai students are pressured to obtain more tutoring. Thus, to 
understand the real influence of the tutoring can lead to an effective policy. Many educational policy 
researches (Polydorides; 1986, Sawada and Kobayashi; 1986, Kulpoo; 1998, Jukraree; 2001, and 
Pinyopatsorn; 2002) found the positive consequence of obtaining private tutoring and most students decide to 
obtain tutoring for academic performance goals (Bray; 1999, Bray and Kwok; 2003, and Kim; 2004).  
To evaluate the effect of supplementary tutoring to student’s school performance is a useful idea. Since 
school performance is one of the important indicators to measure academic achievement of students. 
However, the suitable method to measure is adopting the natural experiments and randomized trials which are 
less likely to suffer from the selection bias as Simmons and Alexander (1978) suggested in educational 
production function (EPF) by Glewwe and Kremer (2006). Most studies (Simmons and Alexander; 1978, 
Comber-Keeves and Thorndike; 1973, Carnoy and Thias; 1974, Polydorides; 1986, Fuller and Nyirongo; 
1989, Rumberger and Palardy; 2005, and Glewwe and Kremer; 2006) measured student’s school performance 
with test or examination scores such as GPA, PISA, and the test score in other subjects and languages. The 
results from these studies could classify determinants into characteristics of family background, school inputs, 
peer group characteristics, and student’s initial endowment.  
Hence, this study aims to find the influence of obtaining supplementary tutoring to student’s school 
performance which obtained the idea from Bray (1999) and Sinlarat (2002); the survey studies with 
descriptive analysis and regression technique that found the positive relationship between tutoring and 
student’s school performance. Anyway, the contribution of this study is evaluating the effect of tutoring on 
students’ academic performance by reducing selection bias problem with propensity score matching (PSM) 
technique and adopting the tutoring and suitable variables into educational production function (EPF). The 
question of the study is whether the score differ between tutored and untutored students. Then, the study tries 
to analyze other factors for achieving in school performance by using non-matching method. The data in the 
study were obtained by implementing a survey technique to 590 high school students, both government and 
private schools, in grade 12 in Bangkok. Moreover, the study evaluates tutoring effect to student’s school 
performance on Fundamental Mathematics and Fundamental English which every high school students have 
to learn in mainstream school.  
The paper is organized as follows. In section II, the theoretical backgrounds behind this study are provided. 
Then, section III states the study’s methodology and framework. Finally, all the results and conclusions are 
demonstrated in section IV. 
2. Theoretical Frameworks 
The study implements tutoring effect to school performance framework which contains 2 theoretical 
frameworks; school performance framework (Glewwe and Kremer; 2006) and treatment effect framework 
(Angrist; 2008, and Cameron and Trivedi; 2005). Then, the study applies the PSM technique to analyse the 
effect. 
To measure the school performance, the study has to adopt the educational production function (EPF) as 
mentioned by Glewwe and Kremer (2006) 
( , , , , )A a S Q C H I     (1) 
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where A  is student’s performance from school, S  is years of schooling, Q  is a vector of school quality, C  
is a vector of child characteristics including innate ability, H  is a vector of household characteristics, and I  
is a vector of educational inputs under parents’ control (i.e. children’s daily attendance, purchases of 
textbooks). 
Assume that vector C , H  and Q  are exogenous. And let P  is a vector of prices related to schooling (i.e. 
school fees, prices for school suppliers purchased by parents) and P  can affect education outcome through 
decisions made for the endogenous variables S  and I , so it does not appear in (1). Assume that P  is 
exogenous.  
Then, vectors S  and I  could be expressed as the general functions of the exogenous vectors 
( , , , )S f Q C H P     (2) 
( , , , )I g Q C H P     (3) 
Parents maximize household utility (student’s performance is included) with respect to each schooling 
choice by choosing S  and I subject to constraints mentioned in (2) and (3). After inserting (2) and (3) into 
(1), we will get the reduced form for A  which is a casual relationship, not a production function, because it 
reflects household preference and prices. 
( , , , )A h Q C H P     (4) 
Since the estimation of (1), (2), and (4) will cause bias in the ordinary least square (OLS) estimation, the 
way out is adopting natural experiments and randomized trial to estimate program or treatment effects.  
This treatment effect framework is contributed by Angrist (2008), and Cameron and Trivedi (2005) which 
will provide the two possible estimation of treatment effect in order to reduce the selection bias. Let there be a 
target population for the treatment of interest. 
While N  denotes the number of randomly selected individuals who are eligible for treatment, TN denotes 
the number of randomly selected individuals who are treated, then C TN N N  denotes the number of 
nontreated individuals who serve as potential control group. 
Let iy  denotes the vector of observations on the scalar-valued outcome variable, ix  denotes the vector of 
observable variable ( x ) while  1,......,i N , and D  denotes a binary indicator of a treatment variable.    
Assume that anyone who is assigned treatment gets it and who is not does not get it, then 1y  denotes the 
outcome variable of the treated individual and 2y  denotes the outcome variable of the nontreated individual.   
Assume that no random assignment mechanism for treatment and absence of general equilibrium in the 
sense of applying to observational data and not evaluation the treatment program that affects the entire sector. 
To measuring the effect of the treatment would be to construct a measure that compares the average 
outcomes of the treated and nontreated groups. However, selection bias problem could be solved by 
implementing matching technique with propensity score. 
For each individual, 0 1 0( )i i i i iY Y D Y Y , 1iY , and 0iY are observed. Since Regression estimates of causal 
effects can be easily motivated by postulating a constant-effects model as;  
1 0i iY Y    ;  is constant   (5) 
The conditional independence assumption is 
0[ , ]i i i iE Y X D X     (6) 
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where   is a vector of regression coefficients 
Then,  
/i i i i i i i iE Y D E D X E D D E D X  (7) 
By the law of large numbers, sample regression coefficients estimate in this population regression 
coefficient will be consistent. 
For matching technique, assume that the only source of selection bias is the set of observed covariates, 
iX . Then, treatment effects in matching are constructed by matching individuals with the same covariates 
instead of through a linear model for the effect of covariates. 
The identifying assumption is weaker as the effect of covariates on need not be linear.  Hence, the 
conditional independence assumption is 
,ji i i ji iE Y X D E Y X  ; for j =0,1   (8) 
which can be implied as 
1 0 1 0, 1 , 0i i i i i i i iE Y Y E E Y X D Y X D   (8a) 
Hence, it can construct consistent estimators from their sample analogs. According to difficulty in 
computation in matching model, the propensity score is a useful way for matching the conditional probability 
of treatment given covariates. Because it bases on the fact that, if conditioning on iX eliminates selection 
bias, then conditioning on 1i iP D X  can do so.  
For all the theories above and the aims to verify the consequence of obtaining supplementary tutoring, the 
first hypothesis of the study is “the student’s school performance, measured by grade, is different between 
tutored and untutored students. For another purpose to find the alternative ways of the students to achieve in 
school performance, the second hypothesis could be stated that all control variables in the study are correlated 
with school performance. 
3. Research Methodology 
This study separates the methodology into 1) data collection and processing and 2) analysis method. 
3.1. Data Collection and Processing 
The data come from a survey study of 590 high school students in grade 12 in Bangkok. The number of 
observation was selected, with proportional sampling, from each 2 types of school which are  
 Office of the Private Education Commission (OPEC) and Office of the Higher Education Commission 
(OHEC) which are classified as private school type. 
 Office of the Basic Education Commission (OBEC) and Department of Education Bangkok Metropolitan 
Administration (DBMA) which are classified as government school type. 
Then 2 schools from each type of school were sampled from 2 sampled districts from each 3 zones of area 
in Bangkok. These zones were divided by the number of housing in each district, which are high, middle, and 
low number of housing. Anyway, the sampled schools and districts were selected by convenience sampling. 
The respondents had to answer the questions in three parts. Firstly, informational backgrounds of students 
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part, it contains demographic, characteristics of students’ families and their school performance information. 
Secondly, characteristics of obtaining tutoring part which includes obtaining tutoring decision information. 
The last one is characteristics of activities. They had to answer about their chances to obtain tutoring in 
Fundamental Mathematics and Fundamental English within last 4 semesters; from the 1st semester in grade 10 
to the 2nd semester in grade 11, their grade of each subject within these periods, and their average GPA of 
each subject.  
3.2. Analysis Method 
To test the hypothesis, the study applies the tutoring effect to school performance framework by using 
PSM approach from Cameron and Trivedi (2005). The model represents the relationship between obtaining 
tutoring of the students, as the treatment, and the GPA of tutored subject and other variables. The propensity 
score was calculated by a logistic regression, then match the most similar score of treated individual and 
controlled one, depending on each PSM algorithm, to verify whether tutoring can bring different in GPA as 
stated in the hypothesis. Moreover, the study attempts to find other factors for student’s school performance 
by non-matching technique. Therefore, the model specification is 
, , ( , )i A i NAY Y f D X     (9) 
 while ,i AY  denotes the average GPA of each subject of tutored students, ,i NAY  denotes the average GPA 
of each subject of untutored students. ( , )f D X  is the educational production function (EPF) while D  
denotes the treatment which is obtaining tutoring of students ( D  = 1 if student obtains tutoring in each 
subject, and D  = 0 if student does not obtain tutoring in each subject) and X  denotes a vector of control 
variables which is correlated with dependent variable, and can be a factor of school performance.  
 Since X  = (privsch+, gender+, areai+, paroci+, paredi+, famincomei+, depi+, gpaxi+, peergpaxi+, 
schclasize, joinmathpro+, joinengpro+, distance, skilllearn+, hobby+, fambiz+, housework+, parttime+) 
4. Results and Conclusions 
Propensity score matching technique uses the logistic regression to estimate the propensity score of all 
covariate variables and match the treated with the control individual who has the most similar propensity 
score, according on each PSM algorithm. The more similar score individual has, the more similar value of 
variable one gets and this is the balance property of the technique which can ease the bias estimate problem.      
4.1. Matching Results 
To verify the bias reduction, the matching technique should have significantly different average value of 
score between treated and control units in each variable (Null hypothesis must be rejected) before matching 
process and indifferent of those two values (Null hypothesis is not rejected) in each variable after matching. 
The results in table 1 shows the best bias reduction algorithms in evaluating Mathematics and English which 
are Radius (0.05) matching and Five Nearest Neighbour and Radius (0.05) matching, respectively, comparing 
to Single Nearest Neighbour, Radius (0.01), and Mahalanobis matching. These best matching methods also 
provide less different of the average value of score in each variables between the treated and the control 
groups than non-matching method. Thus, matching methods can ease the biased estimate in both Mathematics 
and English. Table 2 also shows the results from each propensity score matching method which the students’ 
grade is different between those who obtain tutoring and not, in both Fundamental Mathematics and English. 
Since the critical t-value is less than t-value from the estimation, then the null hypothesis is rejected, for 
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Mathematics, at 99% significant level by using Five Nearest Neighbor and Radius (0.05) matching; and 95% 
significant level by using the Mahalanobis matching. For English effect, the null hypothesis is rejected by using 
the Radius (0.05) and Mahalanobis at 99% significant level and 95% significant level by using the Five Nearest 
Neighbor matching. 
Therefore, Mathematics tutoring does have significant impact on student’s school performance, or school 
grade of Fundamental Mathematics. The average effect of Mathematics tutoring of obtaining tutoring students 
(ATT) is 0.3615, 0.3532, and 0.2568 by using the Radius (0.05), Five Nearest Neighbor, and Mahalanobis 
matching. While the average effect of English tutoring of obtaining tutoring students (ATT) is 0.2576, 0.2481, 
and 0.2390, by using the Mahalanobis, Radius (0.05), and Five Nearest Neighbor matching, respectively. 
Moreover, there is positive bias in non-matching method in both subjects evaluation which can be investigated 
from later results. 
4.2. Non Matching Results   
From the non-matching results in table 3, the female student is the only one of demographic background 
factors that has positive significant effect only on student’s English grade. Meanwhile, for family background 
factors, students who have their family income higher than 50,000 Baht/month have positive significant 
relationship with both Mathematics and English grade, comparing to students who have less than 10,000 
Baht/month of family income. 
For the educational background, students from private school are found to have positive significant relation 
with Mathematics and English grade. By comparing to students from other majors, students from 
Mathematics and Science and Foreign Language are found to have positive effect to English grade. Students 
who have 2.01 – 4.00 of GPAX are found to have positive significant effect to both Mathematics and English 
grade, comparing to those students whose GPAX is less than 2.00. Furthermore, mainstream school class size 
has positive significant relationship with student’s Mathematics and English grade.  
Finally, the activity background factors, students who had to take part in their family’s business are found 
to have positive effect to Mathematics grade. While students who spent time learning other not-academic 
skills and doing some housework are found to have negative relation to Mathematics and English grade, 
respectively. 
4.3. Conclusions and Policy Implications 
From the study, most of matching methods give the statistical evidence that the student’s school grade is 
different between students who obtain supplementary tutoring and who do not in both Mathematics and 
English. So, the private supplementary tutoring policy limitation should be replaced by new education policy 
which focuses more on academic program to create student’s skill and ability on each subject. School quality 
should be provided by mainstream school to create the educational equity to the students since family income, 
type of school and school class size are found to be significant factors for student’s school achievement in 
both Mathematics and English. Finally, students need family support for academic and extra – curriculum 
activities since students who had to work in family business are found to have positive significant effect on 
student’s scores in Mathematics.   
Moreover, the results in table 3 ensure positive bias in nonmatching technique since tutoring variables, 
mathtu and engtu, have higher significant effect to students’ performance than PSM matching technique. 
Moreover, all results explain that positive bias occurs from family and educational background factors. For 
examples, students who have higher level of family income or/and higher level of GPAX are able to be 
potential students to have higher GPA of each tutored subject. Since the PSM technique can analyse the 
difference of students’ characteristics, and then the bias is reduced.  
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Table 1. Test for Biased Reduction Before and After Matching in Mathematics and English Tutoring Effect 
Variables 
Mathematics Effect Evaluation English Effect Evaluation 
Radius (0.05) Non Matching 5 Nearest Neighbour Radius (0.05) 
Non 
Matching 
Umean %bias reduction Umean Umean %bias reduction Umean %bias reduction Umean 
privsch+ -0.01 93.8% 0.09** -0.01 99.4% -0.01 99.7% 0.09** 
gender+ 0.02 47.0% 0.03 0.02 85.9% 0.02 89.2% 0.03 
area2+ 0.03 73.4% -0.11** 0.05 -46% 0.03 -139% -0.11** 
area3+ -0.01 80.0% 0.07** -0.03 44.6% -0.01 41.5% 0.07** 
paroc1+ -0.01 80.2% 0.07* -0.05 80.0% -0.01 17.6% 0.07* 
paroc3+ 0.01 32.5% 0 0.01 85.4% 0.01 91.5% -0.01 
paroc4+ -0.01 87.7% 0.06** 0.00 36.6% -0.01 26.3% 0.06** 
paroc5+ 0 82.3% -0.01† - - - - - 
paroc6+ 0.02 86.4% -0.14*** 0.00 69.3% 0 66.2% -0.01† 
paroc7+ 0.02 47.7% 0.04* 0.02 41.5% 0.02 42.0% -0.14*** 
paroc8+ 0 89.9% -0.03* 0.04* -1827% 0.02 -1046% 0.04* 
pared1+ 0 74.7% -0.01 0.00 71.8% 0 88.0% -0.03* 
pared2+ 0.01 89.1% -0.12*** 0.00 79.6% 0 85.8% -0.01 
pared3+ 0 91.4% -0.05 0.01 70.6% 0.01 96.9% -0.12*** 
pared4+ -0.01 -230% 0 0.02 -2014% 0 -1304% -0.05 
pared6+ -0.02 56.9% 0.04† -0.02 95.4% -0.01 66.2% 0 
famincome2+ -0.01 87.4% -0.06*** -0.02 96.0% -0.02 94.6% 0.04† 
famincome3+ 0.02 88.7% -0.16*** -0.02 92.8% -0.01 93.6% -0.06*** 
famincome4+ -0.01 81.8% 0.06* 0.01 89.8% 0.02 13.3% -0.16*** 
famincome5+ -0.01 45.0% -0.01 -0.01 38.9% -0.01 73.0% 0.06* 
famincome6+ 0 92.5% 0 0.00 81.2% -0.01 93.4% -0.01 
dep2+ 0.01 30.2% 0.02 0.01 48.6% 0 59.4% 0 
dep3+ -0.02 86.9% -0.19*** 0.03 99.1% 0.01 90.2% 0.02 
dep4+ 0 90.7% -0.02** -0.04 73.4% -0.02 86.3% -0.19*** 
gpax2+ -0.01 85.4% -0.1*** 0.00 74.2% 0 83.7% -0.03** 
gpax3+ -0.01 81.1% -0.06* -0.01 38.1% -0.01 38.8% -0.1*** 
gpax4+ 0.02 74.8% 0.06† -0.02 -295% -0.01 -185% -0.06* 
peergpax2+ 0 97.7% -0.1*** -0.01 63.4% 0.02 73.4% 0.06† 
peergpax4+ -0.01 85.4% 0.09** 0.00 70.3% 0 72.8% -0.1*** 
peergpax5+ 0 95.7% 0.09** -0.02 73.3% -0.01 76.8% 0.09** 
schclasize 0.01 99.6% 2.82*** 0.00 97.7% 0 90.8% 0.09** 
joinmatpro+ -0.01 95.0% 0.12*** - - - - - 
joinengpro - - - 0.03 94.0% 0.01 96.2% 2.82*** 
distance 0.33 91.8% 4.09** -0.01 83.5% -0.01 77.5% 0.12*** 
skilllearn+ -0.01 86.9% 0.06** -0.89 91.9% 0.33 77.5% 4.09** 
hobby+ -0.01 92.9% 0.09** -0.01 62.5% -0.01 83.7% 0.06** 
fambiz+ -0.01 87.4% -0.04† 0.00 30.8% -0.01 48.9% 0.09** 
housework+ 0.03 23.0% 0.03 0.00 -504% -0.01 8.4% -0.04† 
parttime+ -0.01 35.0% -0.01 0.03 74.0% 0.03 93.6% 0.03 
***. **. *, † are significant at 1%, 5%, 10%. 15% respectively. 
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Table 2. Average Effect of Tutoring to Student’s Fundamental Mathematics and English GPA 
Tutoring effect to student’s Mathematics grade  
Methods Five Nearest Neighbour Radius (0.05) Mahalanobis Non Matching 
Treated 3.1819 3.1819 3.1800 3.1800 
Controls 2.8287 2.8204 2.9233 2.4517 
ATT 0.3532 0.3615 0.2568 0.7283 
S.E. 0.1142 0.1053 0.1218 0.0799 
T-stat 3.09*** 3.43*** 2.11** 9.12 
% increase 11.10% 11.36% 8.08%  
Tutoring effect to student’s English grade 
Methods Five Nearest Neighbour Radius (0.05) Mahalanobis Non Matching 
Treated 3.2405 3.2405 3.2543 3.2543 
Controls 3.0015 2.9924 2.9966 2.7304 
ATT 0.2390 0.2481 0.2576 0.5239 
S.E. 0.0979 0.0915 0.1006 0.0693 
T-stat 2.44** 2.71*** 2.56*** 7.56 
% increase 7.38% 7.66% 7.92%  
***. **. * are significant at 1%, 5%, 10% respectively. 
 
Table 3. Alternative Factors to Student’s GPA in Mathematics and English 
Variables Description 
Coefficients 
(Std. Error) 
Maths English 
Demographic Background 
gender+ Gender of student  (female = 1, male = 0) 
-0.0852 
(0.0665) 
0.1299** 
(0.0645) 
area1+ Living in area1  (high number of housing) 
(Based 
Variable) 
(Based 
Variable) 
area2+ Living in area2  (middle number of housing) 
-0.0508 
(0.0686) 
-0.0307 
(0.0662) 
area3+ Living in area3  (low number of housing) 
-0.1318 
(0.0918) 
-0.0580 
(0.0889) 
Family Background 
paroc1+ Parent occupation is merchant  
(Based 
Variable) 
(Based 
Variable) 
paroc2+ Parent occupation is farmer/fisherman 
-0.0691 
(0.1101) 
0.0071 
(0.1066) 
paroc3+ Parent occupation is  public official 
-0.1992 
(0.1483) 
0.1216 
(0.1435) 
paroc4+ Parent occupation is hirer -0.0508 (0.0993) 
0.0801 
(0.0961) 
paroc5+ 
Parent occupation is  
Employee of public 
enterprise 
-0.1982 
(0.2980) 
-0.1643 
(0.2879) 
Variables Description 
Coefficients 
(Std. Error) 
Maths English 
paroc6+ Parent occupation is husband/housewife 
-0.1210 
(0.0845) 
-0.0212 
(0.0810) 
paroc7+ 
Parent occupation is 
Employee of private 
enterprise 
0.1442 
(0.1352) 
0.0880 
(0.1307) 
paroc8+ Parent has other occupations 
0.2686 
(0.2023) 
0.0299 
(0.1939) 
pared1+ Parent educational level is lower than primary school 
(Based 
Variable) 
(Based 
Variable) 
pared2+ Parent educational level is primary school degree 
-0.6375** 
(0.2716) 
-0.3585 
(0.2620) 
pared3+ 
Parent educational level is 
high school 
degree/vocational certificate 
-0.6258** 
(0.2670) 
-0.4427* 
(0.2575) 
pared4+ 
Parent educational level is 
diploma/high vocational 
certificate 
-0.6513** 
(0.2759) 
-0.3600 
(0.2659) 
pared5+ Parent educational level is bechelor degree  
-0.5360** 
(0.2695) 
-0.3436 
(0.2599) 
pared6+ Parent educational level is master degree or higher 
-0.5657** 
(0.2865) 
-0.3167 
(0.2766) 
famincome
1+ 
Family income is less than 
10,000 Baht/Month 
(Based 
Variable) 
(Based 
Variable) 
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Variables Description 
Coefficients 
(Std. Error) 
Maths English 
famincome
2+ 
Family income is 
10,000 – 20,000 
Baht/Month 
0.0693 
(0.1267) 
-0.1249 
(0.1226) 
famincome
3+ 
Family income is 
20,001 – 30,000 
Baht/Month 
0.0944 
(0.1422) 
-0.0071 
(0.1374) 
famincome
4+ 
Family income is 
30,001 – 40,000 
Baht/Month 
0.0916 
(0.1505) 
0.0077 
(0.1454) 
famincome
5+ 
Family income is 
40,001 – 50,000 
Baht/Month 
0.2319 
(0.1635) 
0.0696 
(0.1594) 
famincome
6+ 
Family income is higher 
than 50,000 Baht/Month 
0.3236** 
(0.1441) 
0.2137† 
(0.1412) 
Educational Background 
privsch+ 
Student enrolls in school 
(private = 1, government = 
0) 
0.2050** 
(0.0837) 
0.1940** 
(0.0810) 
dep1+ Major study is Mathematics and Science 
0.1740 
(0.2462) 
0.4377* 
(0.2371) 
dep2+ Major study is Foreign Language and Science 
-0.1057 
(0.2585) 
0.2237 
(0.2493) 
dep3+ Major study is Foreign Language  
-0.2071 
(0.2487) 
0.4805** 
(0.2402) 
dep4+ Student has other majors (Based Variable) 
(Based 
Variable) 
gpax1+ Student’s GPAX is not over 2.00 
(Based 
Variable) 
(Based 
Variable) 
gpax2+ Student’s GPAX is 2.01 – 2.50 
0.5578* 
(0.2989) 
0.4975* 
(0.2886) 
gpax3+ Student’s GPAX is 2.51 – 3.00 
1.1549*** 
(0.2974) 
0.840* 
(0.2874) 
gpax4+ Student’s GPAX is 3.01 – 3.50 
1.3872*** 
(0.2991) 
0.933** 
(0.2888) 
gpax5+ Student’s GPAX is 3.51 – 4.00 
1.9167*** 
(0.3040) 
1.451*** 
(0.2935) 
Variables Description 
Coefficients 
(Std. Error) 
Maths English 
peergpax1+ Student’s peer GPAX is  not over 2.00 
(Based 
Variable) 
(Based 
Variable) 
peergpax2+ Student’s peer GPAX is  2.01 – 2.50 
-0.4752 
(0.3694) 
0.2433 
(0.3585) 
peergpax3+ Student’s peer GPAX is  2.51 – 3.00 
-0.3029 
(0.3663) 
0.3458 
(0.3553) 
peergpax4+ Student’s peer GPAX is  3.01 – 3.50 
-0.1762 
(0.3660) 
0.3095 
(0.3544) 
peergpax5+ Student’s peer GPAX is  3.51 – 4.00 
-0.0845 
(0.3707) 
0.4433 
(0.3603) 
schclasize Size of school class 0.0065† (0.0043) 
0.0068* 
(0.0041) 
joinmatpro+ Attending special program experience in Mathematics  
0.0432 
(0.0963) - 
joinengpro+ Attending special program experience in English - 
0.0624 
(0.0856) 
distance Distance between school  and housing 
-0.0001 
(0.0015) 
0.0018 
(0.0015) 
Activity Background 
skilllearn+ Learning other skills which  are not academic 
-0.2022** 
(0.0991) 
-0.1171 
(0.0958) 
hobby+ Having any hobbies -0.0253 (0.0670) 
0.0640 
(0.0647) 
fambiz+ Taking part in family’s business 
-0.0368 
(0.1225) 
-0.0180 
(0.1177) 
organize+ Taking part in any organization project 
0.2295** 
(0.0966) 
-0.0210 
(0.0925) 
housework+ Doing some housework -0.0741 (0.0907) 
-0.1576* 
(0.0877) 
parttime+ Having any part time jobs -0.2194 (0.2260) 
0.2367 
(0.2182) 
***. **. *, † are significant at 1%, 5%, 10%. 15% respectively. 
- represents dropping variable in the model. 
+ represents dummy variable.  
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